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What is the 2010/2015 PFOA Stewardship Program? What companies participated in the

In 2008, EFA invited eight major (PFASs) producers with PFOA Stewardship Program?

two goals: Participating companies included:

*To commit to achieve, no later than 2010, 3 95 percent sfrkomn

reduction, perfluorcoctancic acid {PFOA), precursor Asahi

chemicals that can break down to PFOA, and related :
higher homologue chemicals, and product content levels BASF COF;&. (farmariy Clba)
of these chemicals. «lariant

«Daikin

*To commit to working toward the slimination of these
chemicals from emissions and products by 2015. «3M/Dyneon

:DuPont/Chemours
«Solvay Solexis

hitps:/ivww.epa.gov/assessing-and-managing-chemicals-under-tsca/fact-sheet-20102015-pfoa-stewardship-program#what
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PFAS Generally Not Removed During Conventional Drinking Water Treatment
1 B us (Quinenes and Snyder 2009) PFOA_Q-
Similar for PFOS, PFHKA and PFHS ’ i ﬁ??;&?:::?::j";?;;' 2011; Shivakoti et al, 2010) /"/ A/“
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5 1% Thailsnd (Kunacheva ot al. 2010} ] f‘k/ A e
£ 1%y HNetherlands (Eschauzier ot al. 2012} ?/' b §/‘/
5 1 &8 France {(Boiteux ot al, 2092} e ¥.
"g‘ 18 Spain {Florss ot al. 2013} . /v e
g v v
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0.1 e —
0.1 1 100
Raw water (ng/L} Rahman et al., (2014} Water
Research, 50:318-340

Work approached for detection not quantification
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ASs: The Era of HRMS & Non-Targeted Analysis

* How do we find compounds without knowing what they are?
» How do we prioritize unknowns for further analysis?

» How do we dentify/quantify without analytical standards?
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Relationships Reveal Underlying Chemistry
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In-Source Related Species
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Homologous Series
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Feature Finding: Unique & Highly Different
Features

194.9263
174.9502
272.9487
290.9396
119.0345
179.0558
340.9372
324.9428
248,961
112.9856
1033.987
340.9376
118.9927
162.9821
1083.984

Effluent Peak Area
1277673
128035
8393478

82068
56430
51910
1961443
75414
235520
9963533
185007
847730
242003
1382091
14125

Upstream Peak Area

Hundreds of Features of Interest

Useful For:

]

Identification of
increasing/decreasing
chemicals

Features unigue to a specific
location, time, treatment,

etc.
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fotass Dafact
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Octane
Ml mass 114.148%

52

Octanoic Acid
Ml mass 144 .11

Perfluorooctanoic Acid
Ml mass 413.9737
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Nakayama et al. 2007 ES&T 41:5271-5276

Y

TABLE 3. Measurad Concentrations at the Eleven Sites with the Highest Total Concentrations of PFOs in the Cape Fear Biver
Basin® {Sze Figure 1 for incations)

612 bk cin £3 o8 o7 43 PFOS  PFHS  PFRS
river g/t {ng/k} ingil) fng/l} {ng/l) {ng/i) gl iegfll  lngfl) [ngfl)  iotal (ng/l)

Haw River 446 521 i28 154 287 3 217 1
Haw River 3.20 287 112 157 200 148
Haw River 278 109 187 191 562 13.7
Haw River 88.2 151 201 S8
tribzutary to Cape Fear 19.6 71.2 58.6
Heaw River 31.0 721 152
Cape Fear River 13.2 34.8 70.3
Cape Fear River 17.2 357 715
Cape Fear River 17.1 38.0 727
Cape Fear River 10.3 312 46.8
Little River 247 224 12.6

# ftalicized values show maximal concentrations of each compound.

=
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Framed talk in terms of defining the problem
Why this is important at NERL
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» Targeted Analysis
-~ How much PFOA is in my sample?

» Suspect Screening

~ Which chemicals in this database are in my sample?
» Non-Targeted Screening

~ What are the chemicals in my sample?

(HRMS)

TOR
Q-TOF
Orbitrap
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Surface Water
Ground Water % :
WWTP Effluent » ° § e, gﬁﬁﬁ §,2¢ 3
Drinking Water ¢ » &

Fotential
Soumee

SO

N

Sampling from geographically or tontial
temporally displaced locations allows Botertial cource
triangulation of sourcing Source

18
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Fayetteville NC (Cape Fear River) '
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Analyte

C4 23 502 3763 & 4 0 g 7 5 3
o] 5607 £3590% i7 2 1 32 46 12 9
2 3 5 6 4
e 17 90 434 i8 12 2 27 16 18 14
c7 37 599 IRF3 14 17 0 11 20 21 9
PFHS 7 1z i0 9 7 4 3 io 9 22
] 32 38 71 33 5 2 38 36 41 18
&) 13 34 127 7 11 1 & 8 11 5
PFO5 19 27 26 i7 23 0 0 16 138 14
C10 10 17 12 il O 3 3 8 10 5

Increase in PEAS below site 003

Legacy PEAS in Cape Fear River
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ES

© Effluent §
* Upstream
i - mass defect

Mass Defect

High Priority Species:
Unigue to Downstream.
Likely Blucringiod

Retention Time

21

MAKE ONE OF THESE FOR OUR DATA
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Isotope Cluster Scoring =
Ex. Cy, HF,, O, \ A A/

2. Isctope Abundance [%]

24 3. Isotope Spacing [m/z]

88 §E35 52

Office of Research and Development
ational Exposure Ressarch Lab/ Human Exposure and Atmaspheric Science Division
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x18%

-ES1 Scan (8.547-6.848 min, 7 Scans) Frag=80.0V WorllletDaix8.d Subiract

Proton Bound Dimer
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2008785
17e03 | 288207

£25.0220

Sadiur Bound Di
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1297.9532
$

13916218

Sedium Bound Tetramer

1602.7571
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* Trier, X.; Granby, K.; Christensen, J. H., Tools to discover anionic and nenionic polyfiuorinated alkyl
surfactants by liguid chromatography electrospray ionisation mass spectrometry. J. Chromatogr. A

2011, 1218, (40), 7094-104.

Cuunts s, Masa-to-Charge (miz)
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zoomed for PFCs Standards Kendrick mass defect
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Mass vs. Retention Time
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(Cape Fear River Water)
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a0 \
i November 2015 ‘
identification of Novel Perfluoroalky! Ether Carboxylic Acids (PFECAs)
and Sulfonic Acids {PFESAs) in Natural Waters Using Accurate Mass
Time-of-Flight Mass Spectrometry (TOFMS)
Y Steynar,™ ' % * Rebecca McMahen,
% Brik Andersen,” Lar
(\4\
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Sulfonyl Fluorides
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Vinvl Ether Production

' LEropAr CAS 2062.98.8
HFPO DAS 2052088 ©
CAS  438-53-1
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CAS 1682-78-6 +

)&(7& cmgogzc;gg CAS10493433 \%\ )
% ' CAS1187 93-5 ¢

CAS 2927 83- 5% \]/1\
Acid Fluorides Polyvinyl Ether
Intermediates
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; CAS 2062-98-8
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» Nafion is a sulfonated tetrafluoroethylene based flucropolymer-copolymer

» Proton conductor for proton exchange membrane (PEM) fuel celis

{ _cR CFn\L
Pl Pt
£ F Wk\\cpz J§CF i
/S/F !
0 F F O
Oxt F F + \ %
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November 2016

Legacy and Emerging Perfluoroalkyl Substances Are Important
Drinking Water Contaminants in the Cape Fear River Watershed of
North Carolina

Plisa Arevale,” Mok E&E‘r}-‘um‘f Andrew 'Jimdxta'mn,s Michael Richardson,
and Detef R, UL Knappe®

! Ben isl«:;nrm,ii

Hei Sun,
Adam ket Chiis Smith)
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 StarNews

Yoxin Laints GFPUA drinking waler
June 7th, 2017

Cape Fear River
Fayetteville to
Wilmington, NC

HRHY PUPULAR

BURDILES
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PFBA B PFPeA PFHxA PFOA
DA mIEBS m P m Pros g PP OPra
Communmiy A Pittsboro, NC
=127
Communiiy B Fayetteville, NC
Community O
{ 2600 40053

Average concentration in drinking water source (ng/L}™

PEErOPrA {“Gend™)
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Sested water |
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Retetive Response {%)

Chemours Outfall 002
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Date e 08 aain 300 12 2 SAUBATE L AaUGRlE LG B0 AR

2011 11-4-11 ® % ®
1-26-12 x = ¥ o 3 2 x
2012 2-1-12 ® ® ¥ o » \,.‘ x
2-9-12 ¥ W e W 3 s
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5-4-12 x ® { e F \ » ® x

2014 11-24-14 x « )

O F *» ¥ X
2015 5-12-15 . FoE F)S(F
- - E O

5-12-15 v Y
(01
8-6-15 v OH

Formula: C,H,F,0,8

2017 o127 * [M-H]-: 296.9473 Da ¥
6-20-17 .
6-27-17 . ;/ . . .
7-4-17 . . .
7-11-17 . . .
7-18-17 N N .
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8-3-17 x x M
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Date As6 Aran T aos Tigy e e
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Novel Polyfluorinated Compounds ldentified Using High Resolution
Mass Spectrometry Downstream of Manufacturing Facilities near
Decatur, Alabama

Seth “ T 2 McNzhen, James A Stoeckel,¥ Michael Chislock.t Andvew Lindstrom,’
and Mask Stryn
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Novel Polyfluorinated Compounds ldentified Using High Resolution
Mass Spectrometry Downstream of Manufacturing Facilities near
Decatur, Alabama

2 McMahen, James A Stoeckel,¥ Michael

slockS Andrew Lindstrom,’

¢ hypothesized
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Fluorinated Compounds in U.S. Fast Food Packaging
La S S :
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Fluorinated Compounds in U.S. Fast Food Packaging
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